The empirical basis of current formal semantic/pragmatic analyses of utterances containing contrastive topics are languages in which the expression that denotes the contrastive topic is marked prosodically, morphologically or syntactically, such as English, German, Korean, Japanese or Hungarian (e.g. Jackendoff 1972; Szabolcsi 1981; Roberts 1998; Büring 1997 Büring , 2003 Lee 1999) . Such analyses do not extend to Paraguayan Guaraní, a language in which neither prosody, nor word order, nor the contrastive topic clitic =katu identify the contrastive topic. This article develops a formal pragmatic analysis of contrastive topic utterances in Paraguayan Guaraní and explores cross-linguistic similarities and differences in contrastive topic utterances.
Introduction
Natural language discourse is generally assumed to be organized around conversational goals that are mutually agreed upon by the discourse participants and fulfilled through question and answer moves (e.g. Ginzburg 1995; Roberts 1998) . Particularly clear insight into the structure and organization of discourse is afforded by prosody and discourse particles that impose constraints on discourse (see e.g. Rooth 1992; Zimmermann 2011) . English utterances realized with contrastive topic prosody have received particular attention in the formal semantic/pragmatic literature on discourse structure (e.g. Jackendoff 1972; Roberts 1998; Büring 1997 Büring , 2003 . For example, R's utterance in (1), which is based on Jackendoff 1972: 261, can be prosodically realized with a complex accent pattern consisting of a fall+rise on Fred (Jackendoff's 1972 'B accent') and a falling accent on beans (Jackendoff's 'A accent').
(1) Context: S and T are quizzing R about a dinner party R attended.
S The constituent marked with the fall+rise accent, Fred in (1R), is typically referred to as the contrastive topic, whereas the constituent marked with the falling accent, beans in (1R), is the focus, the answer to T's immediately preceding question under discussion. Realized with this accent pattern, R's utterance contrasts Fred with others that attended the party and suggests that they ate things other than beans. R's utterance in (2) is string-identical to R's utterance in (1), but the differences in accent placement indicate that this utterance is part of a discourse in which beans are contrasted with other things eaten at the party. Since R's utterance in (1) is unacceptable in the context of (2), and vice versa, it is generally assumed that these two accent patterns "are conventionally associated with different interpretations, in particular, different appropriateness conditions" (Büring 2003: 512) . This article explores contrastive topic utterances in Paraguayan Guaraní, a Tupí-Guaraní language spoken in Paraguay and surrounding countries. In this language, such utterances are marked with the clitic =katu, glossed '=CONTRAST'. In (3), for example, the duck, who is bothered, is contrasted with the frog, who is unhappy. 1 This article first empirically motivates that =katu marks utterances as containing a contrastive topic, and then turns to illustrating differences between =katu and contrastive topic markers in other languages. In particular, contrastive topic utterances in Paraguayan Guaraní (henceforth, Guaraní) differ from such utterances in other languages in that the expression that constitutes the contrastive topic is not grammatically marked in Guaraní, whereas it is generally taken to be marked by prosodic, morphological or syntactic means in other languages, including English, German, Korean, Japanese and Hungarian (e.g. Jackendoff 1972; Szabolcsi 1981; Kiss 1987; Roberts 1998; Büring 1997 Büring , 2003 Lee 1999) . Since research on the structure of discourse is limited for the most part to well-studied European and East Asian languages, little is known about cross-linguistic universals and variation in structuring discourse (see also von Fintel & Matthewson 2008) . The formal pragmatic analysis of utterances with =katu developed in this article thus also serves to provide insight into the structure of discourse in Guaraní.
The elusive and ineffable meaning of katu
In semantic fieldwork, translations offered by language consultants can often provide important clues for the development of hypotheses about the meanings of expressions. This strategy did not prove feasible in the case of Guaraní katu since consultants either found themselves unable to offer a translation or offered distinct translations for different occurrences of the expression. Dictionaries and grammars also gave a range of translations, such as German aber 'but' (Bossong 1983: 40) or the discourse particles halt, doch (Lustig 1996) , English indeed, certainly (Gregores & Suárez 1967: 229) , good or a little (Guasch & Ortiz 2001: 601) , and katu was said to be "used in imperatives" or "to signify custom or repetition" (ibid). A corpus study of the expression katu finally led to a working hypothesis and also offered some insight into why katu has been given such a plethora of translations. The corpus used to study katu contained over 26,000 Guaraní words (which corresponds to about 100,000 English words since Guaraní is mildly polysynthetic) and consists of personal narratives, fables, a theater play, and a Guaraní translation of The Little Prince (Saint-Exupéry 2005) . Excluding the modal stem -katu 'possible', the corpus contained 133 occurrences of katu. Of these, 34 were occurrences of katu-ete (katu-very), translatable as 'always' or 'certainly', and 14 were occurrences of mbegué-katu (slow-katu) 'slowly'. These two expressions occur in a variety of positions in the sentence. 81 occurrences of katu did not have an apparent translation (as 'always', 'certainly', 'slowly', or something else) and 80 of these katu occurred in second position. Four occurrences of katu in the corpus did not fit any of these characterizations.
The empirical focus of this article is on the katu that does not have an appar-ent translation and is typically realized in second position. The hypothesis that this expression, which is analyzed as a (second-position) clitic, marks utterances as containing a contrastive topic arose from the observation that sentences with this clitic occur as part of discourses in which a contrast is implied between two or more entities, typically individuals. In (4), the contrast is between individuals and how many patties they ate; in (5), the contrast is between individuals and their work habits. To explore the hypothesis that the clitic =katu marks contrastive topic utterances, the next section introduces Büring's (2003) analysis of English contrastive topics.
Büring (2003): Contrastive topic strategies
Utterances with contrastive topics have been discussed extensively in the formal semantic/pragmatic literature (see e.g Büring 1997 Büring , 2003 Roberts 1998; Krifka 1999; Lee 1999; Constant 2008; Wagner 2008 ). This article introduces Büring's (2003) analysis since, as shown below, it can be adapted to account for =katu. Büring assumes that in order for a discourse to be coherent, any utterance U must be able to map onto a move in a d[iscourse]-tree (which is subject to wellformedness conditions). In particular, utterances with a contrastive topic and a focus "presuppose not just a question under discussion, but a possibly complex strategy of questions" (Roberts 1998: 39) . In Büring 2003, this complex strategy of questions is given by [[U] ] ct , the contrastive topic value of an utterance U . Büring (2003) illustrates how this value is calculated using R's utterance in (1), Fred CT ate the BEANS F (where the subscripts CT and F indicate which constituents are prosodically identified as the contrastive topic and the focus, respectively).
The first step is to form a question from R's utterance in (1) by replacing the focus of the utterance with a wh-word (and other necessary syntactic changes):
The second step is to form a set of questions by replacing the contrastive topic with alternatives to it: 
Büring's calculation of the contrastive topic value depends on prosodic identification of the contrastive topic and the focus, different accent placements lead to different contrastive topic values. Thus, the contrastive topic value of R's utterance in (2) is a set of questions of the form "For all y, who ate y?":
Büring's analysis, the contrastive topic value of an utterance determines the appropriateness conditions for that utterance. Büring (2003: 520) associates an utterance U containing a contrastive topic with its appropriateness condition by requiring, through CT-congruence in (10), that U indicates a strategy around the move in the discourse tree onto which U maps, with a strategy defined as in (11). (10) CT-Congruence: (Büring 2003 : 520) An utterance U containing a contrastive topic can map onto a move
(11) Strategy: (Büring 2003 : 520) U indicates a strategy around M U in D iff there is a non-singleton set Q ′ of questions such that for each Q ∈ Q ′ , (i) Q is identical to or a sister of the question that immediately dominates M U , and (ii)
According to this analysis, R's utterance in (1) is acceptable only if it can map onto an assertion move M U in a d-tree in which there is a non-singleton set of questions Q ′ such that each question Q in Q ′ is identical to or a sister of the question that immediately dominates M U , i.e. identical to or a sister of the question What did Fred eat?, and if the ordinary semantic values of the questions in Q are elements of the contrastive topic value of R's utterance. Thus, R's utterance in (1) is acceptable only in a discourse where questions of the form "What did x eat?" are under discussion. By contrast, R's utterance in (2) is acceptable only in a discourse where questions of the form "Who ate y?" are under discussion.
Hypothesis: =katu indicates a contrastive topic strategy
This section explores the hypothesis that =katu does not contribute to the proffered content of the utterance in which it occurs, but that utterances with =katu are felicitous in a discourse if and only if the utterance indicates a contrastive topic strategy.
(12) Felicity condition of utterances with =katu (to be revised):
An utterance U of a sentence containing =katu is felicitous if and only if U maps to a move M U within a d-tree D such that U indicates a contrastive topic strategy around M U in D, as defined in (11).
This analysis makes the following three predictions, which this section shows to be empirically correct: 1. Naturally occurring examples with =katu suggest a contrastive topic strategy, 2. The contrastive topic strategy of such examples can be made explicit, and 3. Utterances with =katu that are not part of a contrastive topic strategy are unacceptable. (See Constant 2011 for additional diagnostics.)
Prediction #1: Naturally occurring examples suggest a CT strategy
The strategy of contrastive topic utterances in naturally occurring discourse is often not fully explicit since parts of the strategy, both question and answer moves, need not be linguistically realized but can be implicit (see e.g. Büring 2003: §5 for discussion). A first prediction of the analysis given in (12) is that if utterances with =katu are only acceptable if they are part of a contrastive topic strategy, the discourse in which such utterances occur should suggest such a strategy. This prediction is borne out, as illustrated with (4). K et al. 2005: 81) According to the analysis in (12), the utterance U with =katu in (4) is acceptable only if U indicates a strategy around M U in D. Assuming that Sambo is the contrastive topic of U and 54 is the focus (see section 6 for discussion), U has the following contrastive topic value:
Büring's analysis, U indicates a strategy around M U in D if and only if there is a non-singleton set Q ′ of questions such that for each Q ∈ Q ′ , (i) Q is identical to or a sister of the question that immediately dominates M U , and (ii)
It is plausible to assume that the relevant set of questions Q ′ is {How many mbeju did Sambo's father eat?, How many mbeju did Sambo's mother eat?, How many mbeju did Sambo eat?}. Since each of these questions is answered by an utterance in (4), and their ordinary semantic values are elements of the contrastive topic value in (13), the analysis correctly predicts that =katu is acceptable in the last utterance in (4).
Prediction #2: The CT strategy can be made explicit
The discussion in the previous section relied on me, a native speaker of German, identifying the contrastive topic strategy of a Guaraní utterance. That is, the discussion assumed that the organization and structure of discourse in German and Guaraní is similar enough for my judgments about discourse strategies to be shared by speakers of Guaraní. While this assumption may be a good null hypothesis, we can do better and show that native speakers of Guaraní also share the intuition that utterances with =katu indicate a contrastive topic strategy. Asking consultants directly whether utterances with =katu indicate a contrastive topic strategy is not feasible. But the analysis in (12) predicts that if an utterance with =katu indicates a contrastive topic strategy, native speakers of Guaraní should judge discourses in which the strategy is made explicit to be acceptable. This prediction is indeed borne out, as illustrated in (14), where speaker B's turns in B1, B2 and B3 constitute the original example in (4). The speakers I consulted judged this discourse, and others like it, to be acceptable. In sum, the analysis of utterances with =katu correctly predicts that discourses in which the contrastive topic strategy hypothesized to be indicated by the utterance is fully explicit are judged acceptable by native speakers of Guaraní.
Prediction #3: =katu utterances are unacceptable without a CT strategy
A third prediction of the analysis in (12) is that utterances with =katu should not be acceptable in discourses in which the utterance does not indicate a contrastive topic strategy. A first kind of example that shows that this is a correct prediction is one in which utterances with =katu occur in contexts that are too impoverished to support a contrastive topic strategy. The utterance in (16), for example, is not acceptable in Context 1 in (15): in this context, two individuals are salient, namely Maria and Celina, but no contrastive topic strategy is apparent. Evidence that the unacceptability of (16) in Context 1 is indeed due to =katu is that (16) without =katu is acceptable in this context. By contrast, (16) is acceptable in Contexts 2 and 3: in the former, a contrastive topic strategy is made available by prior linguistic context (i.e. the strategy is strongly familiar, Roberts 2003); in the latter, the strategy is salient in the utterance context (i.e. it is weakly familiar). Thus, whereas the felicity condition =katu imposes on context is not satisfied in Context 1, it is satisfied in Contexts 2 and 3.
The second kind of example that shows that utterances with =katu are not acceptable in discourses which do not support a contrastive topic strategy are discourses in which the explicit question and answer moves do not form a contrastive topic strategy. Consider the example in (17). 
Interim summary
This section empirically motivated an analysis of =katu as requiring, similar to (prosodic, morphological, syntactic) contrastive topic markers of other languages, that an utterance of the sentence in which it occurs is part of a contrastive topic strategy. The next two sections discuss differences between contrastive topic utterances in Guaraní and other languages.
=katu requires an antecedent proposition
The clitic =katu differs in its distribution from contrastive topic markers in other languages. In English, for example, an utterance with contrastive topic prosody is acceptable in a context like (19), and such examples are also acceptable in Japanese, Korean and German (Kuno 1973: 47; Lee 1999: 322f.; Büring 1997 The variant of (5) in (21), where =katu occurs in the first clause, is unacceptable (regardless of whether or not =katu is realized in the second clause). By contrast, both clauses in the English or Germans translations of the example could be uttered with contrastive topic prosody. These examples show that =katu has a more restricted distribution than contrastive topic markers in other languages. In particular, =katu requires not only that the utterance in which it occurs is part of a contrastive topic strategy, but that there is an antecedent proposition. This antecedent proposition need not be strongly familiar, as shown by the fact that (16) is acceptable in Context 3. Which antecedent proposition is suitable as an antecedent for =katu depends on the particular contrastive topic strategy that the utterance of the sentence in which =katu occurs in is part of. This additional requirement is formally captured in condition (ii) of (23), which specifies that the utterance of the sentence in which =katu occurs is not the first answer move of the contrastive topic strategy: (11), and (ii) there is an answer move M U ′ that is a left sister to move M U .
Thus, the realization of contrastive topic strategies may very well be a universal property of human language. Support for this proposal comes from the fact that contrastive topic strategies have been attested across a typologically diverse range of languages. At the same time, the findings presented here suggest that there is crosslinguistic variation in the particular requirements that a contrastive topic marker imposes on the discourse in which contrastive topic utterances are realized.
Grammatical marking of contrastive topics
So far, the discussion of utterances of sentences containing =katu has stipulated particular contrastive topic values for these utterances, and nothing has been said about how the contrastive topic values of Guaraní utterances are calculated. This section provides evidence that contrastive topics are not grammatically marked in Guaraní, unlike contrastive topics in other languages, and proposes that a confluence of factors determines the contrastive topic value of utterances with =katu.
Contrastive topic-marking across languages
Recall from section 3 that Büring's (2003) calculation of the contrastive topic value of English utterances relies on both the contrastive topic and the focus of the utterance being prosodically identified. In other languages, too, the contrastive topic of an utterance is (assumed to be) grammatically marked, and sometimes also the focus. In German, prosody is taken to indicate the contrastive topic and the focus, respectively (e.g. Büring 1997; but see Wagner 2008) . In Hungarian, a contrastive topic is typically realized in a position preceding the focus and the verb (see e.g. Szabolcsi 1981 ). And, in Korean and Japanese, the contrastive topic of an utterance is marked with a suffix (see e.g. Kuno 1973; Lee 1999 The next two sections show that, in Guaraní, neither word order nor prosody alone determine the contrastive topic or the focus of an utterance with =katu.
Word order
The examples in (25) illustrate that word order does not determine the contrastive topic and the focus of an utterance of a sentence with =katu (see also Constant 2011 for Mandarin). Both discourses in (25) answer A's question of who was born where. In the person-by-person strategy pursued in (25a), the subject of C1's utterance (Bob) is the contrastive topic; in the country-by-country strategy pursued in (25b), Estádos Unído 'USA' in C2's utterance is the contrastive topic. Since C1 and C2 are string-identical, with =katu cliticizing to the subject noun phrase Bob, these examples show that word order does not identify the contrastive topic and the focus of Guaraní utterances with =katu.
(25) Context: At a meeting of ten strangers from all over the world. In naturally occurring discourse, =katu tends to cliticize to the contrastive topic, which suggests that word order may provide a clue about the contrastive topic of the utterances with =katu (see section 6.4 for discussion). Data like (25) show, however, that word order cannot be assumed to determine the contrastive topic.
Prosody
To explore the hypothesis that the contrastive topic strategy of a Guaraní utterance with =katu is prosodically indicated, I conducted a perception experiment with native speakers of Guaraní in Paraguay. This experiment required listeners to identify which of two lexically identical answers with =katu was the preferred response to a short utterance that sets up a contrastive topic strategy with either the subject or the object of the answer as the contrastive topic. Given an utterance that establishes the subject (the object) of the answer as a contrastive topic, we expect that listeners will chose the response whose prosodic cues identify the subject (the object) as the contrastive topic.
Participants
Fourteen adults (five male), recruited in San Lorenzo, Paraguay, voluntarily took part in the experiment. They were native speakers of Guaraní and Spanish, and had no known hearing problems.
Stimulus materials
Ten pairs of discourses were constructed. The two discourses in each of the ten pairs consisted of a context utterance (A), which was an indicative sentence and a question, and a response sentence (B) that contained =katu. In each pair of discourses, the response sentences were string-identical. (26) is a sample pair: the response sentence B in (26a) is string-identical to that in (26b). The ten response sentences containing =katu realized a sentence-initial subject, to which =katu cliticized (B in (26a) and (26b) is one such response sentence). In six of the response sentences, the subject was followed by a transitive verb and a (prepositional) object noun (as in (25)). In two of the response sentences, the subject was followed by an object noun as part of a copula sentence (as in (26)), and in two of the response sentences the subject was followed by an intransitive verb. Each discourse pair was constructed such that the subject was the contrastive topic of the response sentence in the first member of the pair (i.e. Paméla in (26a)) and a non-subject expression was the contrastive topic of the response sentence in the second member of the pair: in response sentences with an object, the object was the contrastive topic in the second member of the pair (i.e. almasenéra 'store keeper' in (26b)), and in response sentences with intransitive verbs, the intransitive verb was the contrastive topic in the second member of the pair.
A list was constructed with the twenty discourses in a pseudo-randomized order. Two native speakers of Guaraní who were fluent readers of the language read the discourses. Both were given a copy of the discourses in advance of the recording session to allow them to familiarize themselves with the materials. The first speaker read the context utterances A (henceforth, "speaker A"). This speaker was recorded in a quiet location with a table-mounted ATR20 microphone; a digital stereo recording with a sampling rate of 44,1kHz was made using an Edirol R09 compact flash recorder. The second speaker listened to speaker A's utterances at a later time in a quiet location in her house and responded with the corresponding response sentences B. This speaker (henceforth, "speaker B") was recorded using the built-in microphone in a MacBook Air computer using the Praat software. For this speaker, a digital mono recording with a sampling rate of 44,1kHz was made.
The stimulus materials for the ten trials of the perception experiment were extracted from these recordings. Each of the ten experiment stimuli consisted of a sequence of a context utterance (by speaker A) followed by the two string-identical response sentences of that discourse pair (uttered by speaker B). The second experiment stimulus, for example, consisted of A's utterance in (26b) followed by B's responses in (26a) and (26b). Thus, in each trial, one of the two response utterances was given in response to A's context utterance in the stimulus (the "matching" response, e.g. B's utterance in (26b), in the second experiment stimulus), whereas the other response utterance was produced in response to A's context utterance in the other member of the discourse pair (the "non-matching" response, e.g. B's utterance in (26a), in the second experiment stimulus).
In half of the ten trials, A's context utterance set up a contrastive topic strategy in which the subject was the contrastive topic (as in (26a)); in the other five, A's utterance set up an object contrastive topic strategy (as in (26b)). (Thus, there was no stimulus in which A's utterance set up a verb contrastive topic strategy.) In approximately half of the subject contrastive trials and half of the object contrastive trials, the first response utterance was the matching response.
The ten trials were presented in one pseudo-randomized order to half of the participants, and in the reverse order to the other half. 2
Procedure
The participants were tested individually in a quiet location. The presentation of the stimulus materials was controlled on a MacBook Air laptop. The trials were presented one at a time over the built-in speakers of the laptop. The listeners were asked to identify whether B's first or B's second utterance sounded better in re-Trial # #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 Matching responses 7 6 10 10 9 3 9 8 6 9 (77)
Table 1
Number of matching responses sponse to A's utterance. The listeners responded verbally in Spanish, and their responses were coded. Participants were permitted to listen to each trial as many times as they wanted before responding, but usually only listened once to each trial.
Results
Contrary to expectation, listeners did not chose the matching utterance more often than the non-matching one (77 out of 140 total trials, 55% overall; see Table 1 ; the subject contrastive trials are #3, #4, #6, #8, #9). While the number of matching responses for most trials was at chance, there were some trials for which there was higher agreement among listeners as to the more appropriate response. For example, listeners preferred the matching (subject contrastive) response utterance for trials #3 and #4 and the non-matching (object contrastive) response utterance for trial #6. Whether these preferences can be attributed to prosodic properties of the respective utterances that are relevant to the determination of their contrastive topic values is a question for future research.
Discussion
The results of the perception experiment suggest that the prosody of utterances of sentences containing =katu does not determine the contrastive topic strategy of the utterance. These findings dovetail with the results of Clopper & Tonhauser (2011 , 2012 , who show that focus is prosodically marked in Guaraní, but that this marking is probabilistic, not categorical.
Since =katu also occurs in written texts (which do not contain any prosodic information), these results show that the calculation of the contrastive topic value of an utterance of a sentence with =katu cannot rely on prosody alone. See e.g. Krifka 1999 for a similar proposal for German contrastive topic utterances.
Determining the CT value of utterances with =katu
This section has shown that the contrastive topic and focus of an utterance with =katu is not determined grammatically. As a consequence, a formal analysis cannot assume that the contrastive topic value of such utterances can be calculated from their structures or semantic translations. Instead, utterances like (4) do not give rise to one particular contrastive topic value, but are instead compatible with several different ones. Three are given for (4) in (27) = {{x ate y | y ∈ D e } | x ∈ D e } I propose that the contrastive topic value of an utterance with =katu is not determined grammatically but depends on a confluence of several factors. First, although the prosody of the utterance does not determine the contrastive topic or the focus of the utterance, it may very well provide clues as to which expression plays which role in the larger discourse context (see also Clopper & Tonhauser in print) . Second, word order in Guaraní is discourse-sensitive (Velázquez-Castillo 1995 Tonhauser & Colijn 2010) : both hearer-new subjects, which are less likely to be contrastive topics, and topical objects, which are more likely to be contrastive topics than foci, more often occur after the verb than before it. Third, the context of the utterance provides information as to which expressions denote topics, and which denote hearer-new entities. And, finally, world knowledge may play a role in determining the contrastive topic value, as also acknowledged by Büring: For example, the contrastive topic value in (27c), a set of questions of the form "For each number y, who ate that many mbeju?", may simply be "a pointless and ineffective strategy to approach answering the super-question" (Büring 2003: 530) .
Conclusion
This article empirically motivated that the Guaraní clitic =katu is a contrastive topic marker à la Büring (2003) . The analysis of =katu suggests that whereas indicating contrastive topic strategies may be a language-universal, languages differ not only in the grammatical means by which such strategies are indicated, but also in the particular requirements contrastive topic markers impose on context.
